THE HYPOTHESIS OF IONIZATION.                  337
carry a large positive charge of electricity; we rather think of it as an element which is readily ionized, an element which has a great tendency towards ionization. Ostwald speaks of it as an element which has a great affinity for electricity.1
"The word tendency," Ostwald says,2 "expresses a difference in the intensity of a quantity of energy; and, as we are dealing with two states of a substance which are chemically different, the tendency is a difference of intensity of chemical energy. A mechanical relation between chemical and electrical energy is given by the circumstance that the process in this case is necessarily connected with the production or the destruction of a quantity of electricity, whilst the two capacity-magnitudes are mutually proportional in accordance with Faraday's law."
In his Faraday Lecture Helmholtz said:
"The most startling result of Faraday's law is perhaps this. If we accept the hypothesis that the elementary subtances are composed of atoms, we cannot avoid concluding that electricity also, positive as well as negative, is divided into definite elementary portions, which behave like atoms of electricity."
The idea of the atomic structure of electricity is now being developed, especially by J. J. Thomson and his pupils. As the idea promises to have yery many chemical applications, and has already borne directly on both of the fundamental questions of chemistry, it is necessary to say something regarding its progress.
"The bearing of the recent advances made in electrical science on our views of the constitution of matter and the nature of electricity7' are discussed in Professor J. J. Thomson's Silli-man Lectures, delivered at Yale University in May, 1903, and published in 1904.3 Starting from Faraday's conception of lines of force in a magnetic field, extending it to the electric field, making the lines of force amenable to measurement by introducing the modified notion of tubes of force, or Faraday tubes, and regarding "each unit of positive electricity in the field as the origin and each unit of negative electricity as the termination of a Faraday tube/' Thomson has formed a picture of the state of an electric field which has led him, aided by the
1 Lehrbuch der Allgemeinen Chemie, ii, 873.
2 Lehrbuch, ii, 789.
8 Electricity and Matter.   [Constable, 1904.]